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(57)Abstract: 

PURPOSE: To enable reducing the number of procession commands 
for every sound generating channel in the case of executing sound 
source processions making plural sound source systems coexist at 
every sound generating channel as software processions. 
CONSTITUTION: When tones, etc., are changed and sound source 
systems to be executed at every sound generating channel are 
changed, a command analyzing part 207 and a memory address 
control part 205 load en bloc sound source processing programs in 
which sound source systems for 8 channels are defined from an 
external memory to a program memory 201 . Then, since sound source 
programs in which sound source systems are automatically defined at 
every sound generating channel are executed, it is made unnecessary 
to perform a discrimination whether musical sounds are to be 
generated with which kinds of sound source systems at every sound 
generating channel. 
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JP 07-31947 1A PARTIAL TRANSLATION 

[0018] 

The preferred embodiments of the present invention will 
now be described in detail hereinafter with reference to the 
accompanying drawings . 

(Constitution of the preferred embodiment) 

Referring to Fig, 1, there is shown an entire 
constitutional diagram of the preferred embodiment. Each of 
the components other than an external memory 116 is made of a 
single chip, in which two master and slave CPUs (central 
processing units) exchange information with each other, 
sharing a sound source process for generating musical sounds. 

[0019] 

In Fig. 1, first, the external memory 116 stores a 
musical sound control parameter such as a target value of an 
envelope value, a musical sound waveform in the PCM (pulse 
code modulation) system or a musical sound differential 
waveform in the DPCM (differential pulse code modulation) 
system, and programs for various sound source processes. 

[0020] 

On the other hand, the master CPU (hereinafter, simply 
referred to as MCPU) 101 and the slave CPU (hereinafter, 
simply referred to as SCPU) 102 access to above each data on 
the external memory 116 to share the sound source process. 
These CPUs share waveform data of the external memory 116 
with each other and therefore in this condition a conflict 
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may occur when data is read from the external memory 116. 
Therefore, the MCPU 101 and the SCPU 102 output an address 
signal for an external memory access and external memory 
control data from an access address conflict preventive 
circuit 10 5 from output terminals 111 and 112 via an MCPU 
external memory access address latch section 103 and an SCPU 
external memory access address latch section 104, 
respectively, thereby enabling a conflict between an address 
from the MCPU 101 and an address from the SCPU 102. 
[0021] 

Data read from the external memory 116 on the basis of 
the above addressing is inputted from the external memory 
data in-terminal 115 to an external memory selector section 
106. The external memory selector section 106 separates the 
above read data into data inputted to the MCPU 101 through a 
data bus MD and data inputted to the SCPU 102 through a data 
bus SD on the basis of a control signal from the access 
address conflict preventive circuit 105 and then inputs them 
to the MCPU 101 and the SCPU 102, respectively. This 
prevents a conflict of data. 

[0022] 

Thereafter, a sound source process is performed for 
each data with software in the MCPU 101 and the SCPU 102, all 
data of the sound generation channels is accumulated, and a 
left analog output of a left channel and a right analog 
output of a right channel are outputted as musical sound 
signals from a left output terminal 113 of a left digital-to- 
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analog converter section 107 and a right output terminal 114 
of a right digital-to-analog converter section 108, 
respectively, 
[0023] 

Next, referring to Fig. 2, there is shown a block 
diagram of an internal constitution of the MCPU 101. In Fig. 
2, a program memory 201 comprises a ROM portion for storing a 
program corresponding to a main flow (Fig. 9) described later 
and a RAM portion for loading a sound source processing 
program described later from the external memory 116 and 
storing it and sequentially outputs program words 
(instructions) of specified addresses from a memory address 
control section 205 via a program address decoder 202. 
Specifically, each program word has a word length of 28 bits, 
for example, and is applied a next address system in which a 
part of the program word is inputted to the memory address 
control section 205 as a low order part of the address 
(intra-page address) to be read next. 

[0024] 

This embodiment is characterized by that, in case of a 
change of a sound source system executed for each sound 
generation channel caused by a change of a tone or the like, 
corresponding sound source processing programs are 
collectively loaded from the external memory 116 in Fig. 1 to 
the program memory 201. 

[0025] 

A command analysis section 207 analyzes an operation 
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code of an instruction outputted from the control RAM 201 and 
transmits control signals to respective portions of the 
circuit to execute a specified operation. 
[0026] 

When an operand of the instruction from the control RAM 
201 specifies a register, a RAM address control section 204 
specifies an address of the corresponding register in a RAM 
206. The RAM 206 stores various musical sound control data 
described later with reference to Fig. 15 and Fig. 16 for 8 
sound generation channels and various buffers or the like 
described later with reference to Fig. 17 for use in a sound 
source process described later. 

[0027] 

If an instruction from the control RAM 201 is an 
arithmetic instruction, an ALU section 208 executes an 
addition, a subtraction, and a logical operation and a 
multiplier 209 executes a multiplication on the basis of 
designations from the command analysis section 207. 

[0028] 

An interrupt control section 203 supplies a reset 
cancel signal A to the SCPU 102 in Fig. 1 and interrupt 
signals to the memory address control section 205 and to the 
digital-to-analog converter sections 107 and 108 in Fig. 1 at 
fixed time intervals on the basis of an internal component, 
specifically, a hard timer which is not shown. 

[0029] 

In addition to the above constitution, the MCPU 101 in 
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Fig. 2 is provided with various interfaces of buses described 
below. In other words, it has an interface 215 of an address 
bus MA for specifying an address of the external memory 116 
to access it, an interface 216 of a data bus MD for 
exchanging accessed data with the MCPU 101 via the external 
memory selector section 106, an interface 212 of a bus Ma for 
specifying an address of the RAM inside the SCPU 102 to 
execute the exchange of data with the SCPU 102, an interface 
213 of a data bus Dout for the MCPU 101 to write data into 
the SCPU 102, an interface 214 of a bus Din for the MCPU 101 
to read data from the SCPU 102, an interface 217 of a 
digital-to-analog data transfer bus for transferring final 
output waveforms to the left digital-to-analog converter 
section 107 and the right digital-to-analog converter section 
108, and input-output ports 210 and 211 for exchanging data 
with an external switch section, a keyboard section (see Fig. 
7 and Fig . 8 ) , or the like . 
[0030] 

Next, an internal constitution of the SCPU 102 is shown 
in Fig. 3. The SCPU 102 only performs a sound source process 
in response to a process start signal from the MCPU 101 and 
therefore it has no interrupt control section corresponding 
to 223 in Fig. 2, no input-output port for exchanging data 
with an external circuit corresponding to 210 and 211 in Fig. 
2, and no interface for outputting musical sound signals to 
the left digital-to-analog converter section 107 and the 
right digital-to-analog converter section 108 corresponding 
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to 217 in Fig. 2. Other circuits 301, 302, and 304 to 309 
have the same functions as those of the circuits 201, 202, 
and 204 to 209 in Fig. 2. Interfaces 303, and 310 to 313 are 
arranged so as to be opposed to the circuits 212 to 216 in 
Fig. 2. An address of the RAM inside the SCPU 102 specified 
via the bus Ma by the MCPU 101 is inputted to the RAM address 
control section 304 and the corresponding address is 
specified for the RAM 306. This causes accumulated waveform 
data of the maximum 8 sound generation channels , which has 
been generated in the SCPU 102 and retained in the RAM 306, 
to be outputted to the MCPU 101 via the data bus Din. It 
will be described later. 
[0031] 

At a change of a tone or the like, the corresponding 
sound source processing programs are collectively loaded from 
the external memory 116 shown in Fig. 1 via the MCPU 101 in 
the same manner as for the MCPU 101 as set forth in the above. 
This transfer operation is executed by the command analysis 
section 207 and the memory address control section 205 in the 
MCPU 101 in Fig. 2 controlling the program RAM 310 and the 
RAM address control section 305 via a gate circuit 314. 

[0037] 

In this embodiment, basically the MCPU 101 leads the 
operations and repeats a series of processes from S902 to 
S910 as shown in a main flowchart in Fig. 9. An actual sound 
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source process is performed as an interrupt process. 
Specifically, an interrupt is made to the MCPU 101 and the 
SCPU 102 at fixed time intervals and the respective CPUs 
perform a sound source process for generating sounds of the 
maximum 8 channels . 
[0038] 

While it is possible to allocate different sound source 
systems such as PCM f DPCM, FM or TM, and the like for the 
respective sound generation channels as described later, the 
sound source processing programs of the 8 channels 
corresponding to the allocations are collectively loaded from 
the external memory 116 (Fig. 1) to the program memory 201 
(Fig. 2) or the program RAM 301 at the tone setting, which 
characterizes this embodiment. Accordingly, there is no need 
for a determination process of which sound source system 
should be adopted to generate a musical sound for each sound 
generation channel. This transfer operation will be 
described later. 

[0039] 

When the sound source process with the interrupt 
processes is completed, the musical sound waveforms are added 
for the maximum 16 channels totaled by each of the maximum 8 
channel of the respective CPUs and then outputted from the 
left digital-to-analog converter section 107 and the right 
digital-to-analog converter section 108. Thereafter, the 
control returns from the interrupt status to the main flow. 
The above interrupts are made periodically on the basis of 
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the hard timer in the interrupt control section 203 in Fig. 2. 
This period is equal to a sampling period at an output of a 
musical sound. 

[0096] 

In the FM modulation system, normally hardware or 
software modules having the same function called operator as 
designated by OP1 and OP2 in Fig. 24 are used and they are 
connected with each other conforming to connection rules as 
shown in the diagram, by which musical sounds are generated. 
In this embodiment, the FM modulation system is realized by 
software processes . 

[0097] 

Referring to Fig. 23, there is shown an operation 
flowchart for executing the sound source process in the FM 
modulation system with two operators. An algorithm of the 
process is shown in Fig. 24. Variables in the flowchart are 
data of the FM format on a table 1 in Fig. 16, which should 
be stored in one of the sound generation channel regions in 
Fig. 14 on the RAM 206 or 306 of the MCPU 101 or the SCPU 102. 

[0098] 

A process of an operator 2 (OP2), which is a modulator, 
is performed first. A pitch process is performed only for an 
integer address A2 due to no interpolation as performed in 
the PCM system. In other words, it is assumed that the 
external memory 116 (Fig. 1) stores waveform data for a 
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modulation at sufficiently fine stepping intervals. 
[0099] 

First, pitch data P2 is added to the current address A2 
(S2401). Next, a feedback output F02 is added as a 
modulation input to the address A2, by which a new address 
AM2 is obtained (S2402). The feedback output F02 is obtained 
by an execution of a process in S2405 described later at the 
previous interrupt timing. 

[0100] 

Furthermore, a value of a sine wave corresponding to 
the address AM2 (phase) is calculated. Actually sine-wave 
data is stored in the external memory 116 (Fig. 1) and 
therefore the value is obtained by referring to the table to 
find the sine-wave data with the address AM2 (S2403). 

[0101] 

Subsequently, an output 02 is obtained by multiplying 
the sine-wave data by an envelope value E2 (S2404). 
Thereafter, the output 02 is multiplied by a feedback level 
FL2 , by which a feedback output F02 is obtained (S2405). 
This output F02 is inputted to an operator 2 (OP2) at the 
next interrupt timing in this embodiment . 

[0102] 

In addition, 02 is multiplied by a modulation level ML 2 , 
by which a modulation output M02 is obtained (S2406). This 
modulation output M02 is a modulation input to an operator 1 
(OP1) . 

[0103] 
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Next, the control shifts to a process of the operator 1 
(OP1). This process is almost the same as one for the 
operator 2 in the above except that there is no modulation 
input of the feedback output. First, pitch data PI is added 
to the current address Al of the operator 1 (S2407) and then 
the above modulation output M02 is added to this value, by 
which a new address AMI is obtained (S2408). 

[0104] 

Next , a value of a sine wave corresponding to this 
address AMI (phase) is read from the external memory 116 (Fig. 
1) (S2409) and it is multiplied by the envelope value El, by 
which a musical sound waveform output Ol is obtained (S2410). 

[0105] 

Then, it is added to a buffer B (see Fig. 17) in the 
RAM 206 (Fig. 2) or 306 (Fig. 3) (S2411) and the FM 
modulation process of a sound generation channel is completed. 

[Fig. 1] 

Entire constitutional diagram of embodiment according to this 
invention 

101: Master central processing unit (MCPU) 

102: Slave central processing unit (SCPU) 

103: MCPU external memory access address latch section 

104: SCPU external memory access address latch section 

105: Access address conflict preventive circuit 

106: External memory selector section 
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107: Left D-A converter section 
108: Right D-A converter section 
116: 1. Sound source control data 

2 . Waveform data 

3. Storage element (ROM) storing various sound source 
processing programs 

Xil^— h : Input port 
tb^l^— h : Output port 

^§M^E U T^izXfflT H U^im-^r : External memory access address 
signal 

^^M^E U ©J^P^— $ : External memory control data 
^gM^ U 5^— > : External memory data IN 
1/7 h * T^"P^ttj^J : Left analog output 
"y^i h • T^UCftijiJ : Right analog output 

[Fig. 2] 

Master CPU internal constitutional diagram 

201: Program memory 

202: Program address decoder 

203: Interrupt control section 

204: RAM address control section 

205: Memory address control section 

207: Command analysis section 

208: ALU section 

209: Multiplier 

210: Input port 

211: Output port 
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212: Bus interface for specifying address of RAM in SCPU 

213: Data bus interface for writing to SCPU 

214: Data bus interface for reading from SCPU 

215: Address bus interface for external memory access 

216: External memory data bus interface 

217: D-A data transfer bus interface 

[Fig. 3] 

Slave CPU internal constitutional diagram 
301: Program RAM 
"f—$>^ > : Data IN 
"T—^TOb : Data OUT 
302: ROM address decoder 

303: Bus interface for specifying address of RAM in MCPU or 
SCPU 

304: RAM address control section 
305: ROM address control section 
307: Command analysis section 
308: ALU section 
309: Multiplier 

310: Data bus interface for writing from MCPU 

311: Data bus interface for reading to MCPU 

312: Address bus interface for external memory access 

313: External memory data bus interface 

314: Gate circuit 

[Fig, 9] 

12 



Main operation flowchart 
MCPU start 

S901: Power-on initialization 

S902: Functional key fetching 

S903: Functional key process 

S904 : Keyboard key fetching 

S905: Keyboard key process 

S906: Demonstration performance process 

S907: Rhythm process 

S908: Timer process 

S909: Sound generation process 

S910: Single flow cycle preparation process 

[Fig. 14] 

Storage area according to sound generation channel on RAM 
[Fig. 24] 

Algorithm of sound source process in FM system 
[Fig. 16] 

Constitutional diagram of data format according to sound 
source system on RAM (2) 

FM 

Al : Current address (OP1) 
A2 : Current address (OP2) 
PI: Pitch data (OP1) 
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P2: Pitch data (OP2) 

El : Envelope ( OP1 ) 

E2 : Envelope ( OP2 ) 

ML2: Modulation level (OP2) 

M02: Modulation output (0P2) 

FL2: Feedback level (OP2) 

F02: Feedback output (OP2) 

Ol: OP1 output 

02 : OP2 output 

[Fig. 23] 

Operation flowchart of sound source process in FM system 
FM system process 

S2301: Pitch data added (^fA : ^TNtl) 

S2302: Feedback output added 

S2303: Sine-wave conversion 

S2304 : Envelope 

S2305: Feedback output 

S2306 : Modulation output 

S2307: Pitch data added 

S2308 : Modulation input 

S2309: Sine-wave conversion 

S2310 : Envelope 

S2311: Added to buffer 



14 



<lfl>H*Bttff# (J P> 02) & 4# & $! (A) 



(51)lnta 8 
G10H 7/00 
1/18 



6 12 
101 



(ll)tttriHH&IWI 

«fHi¥7-319471 

(43)&K B ¥J* 7 ¥0995) 128 8 B 



F I 



8331$ *T W#SI(DSc2 OL (£24 JO 



(22)ffl«B 



mS&¥2 - 402562CDS!S 
Jp^ 2 ^(1990) 12^ 28 B 



(71) (UBA 000001443 

JfcKf&SrteKSSSite 2 TB 6 # 1 *i 

(72) #5«f *SS JK-88 

Jte^B*JtWE#«T#"T 3TB 2 # 1 # 

(72)«W# ft- 

JtOSC«S*«««5^«l«I* l, 1 3 TB 2 * Hf 

1*3 

(74)ftSA 5frS± mi. 



(54) 



(57) mm 

^□y^A^^U 2 0 l Id, 8^-v*;i/#(#£2K£5£# 




(2) 



7-319471 



■sic ^tcDW©*^;«)^t>tt^® : &2i^©was*aa 
tc, iwaft^a-fev^ro^ay^ASistf^aJcj:*;, fir 

[OOOl] 
[000 2] 

[«£5fctf>S«5] 5V ^Mf^Wfcffi^ L S I 

[0003] m^mc&mffl&mzgim*. 



[0 0 0 4] ifi^WS^Ttt, iflJS0>r-# 

[0 0 0 5] r<DJ:e)^^;T'l^ 

[0006] j^©*3&v7h9x7*a«!SiKa3v* 

ffi£ttMNHM>ffl 'J S&*<&<0*Q3US JIB* 

[0 0 0 7] z.<Dz^tt.w&. -mmz. 
of6^^*;Hc*i•fS;LTlB^ics^^Tv^s : ifaE^5S : •^ 
[0008] ziz:t\ iis»©ttiBfci*Lh3"e*fe«>Ku 
©^a a^«:^7-c*$ s «fc e> ic-r 

[0 0 0 9] 



(3) 



tftffi¥ 7-319471 



[ooio] -tl/T, w&R&it-r&fctfrt: 
y, -t©^*, »fc^S***:/^y:>yJWS«# 
[0 0 11] #$8f?3©!)BSIl*, $WF*-v*/HWCtHK«> 

[00 12] 

map 



1( 



20 



[0 0 13] *LT, £1*, ^SW^-V*;!/***^/* 

«. 8^*;i/£T#PCM^T*5^£^£SI#sbT 
ff-SWWffiS^o^i^ «W*-v*/H»cpcm# 

[0 0 14] «&8<OBiJfeBttl8iai|lBtlKU 7"D^7 

•5. 

[ooi5] -tux, «#ffl^ny9 

[0 0 16] 



[ooi 7] inicty, «w*-v*;wwc£©*« 

[0 0 1 8] 

y, flaweu 1 1 ejewiif-v.yTMfcftatu ■*© 

i*i(Z>V^*-fc^l/-^02-3©CPU (tpftfflJHMtt 

[0 0 19] HlCfiv^, JWW^y l l 6lc 
B, x^a-^^S^^^W^^*-* 

pcm owatmeM) *a*c*w**«i»^x 
BDPCM eas»/t;u^«F«sai> #*»ca3tf*#fiFS 

[0 0 2 0] V*#CPU (6HT» MCPU £B&^ 

-TS) 101W1/-7'CPU SCPU fcHflW 

&) i o 2«u aww^y 1 1 6±©±i&g-r-* sr 
ti, i^ic^gp^y 1 1 efloagt^-^&JUBi** 

0DT% Zl©**T'li, JWM^y 1 1 6* 

MCPU 1 0 1 £ SCPU 1 0 2©-£*l-enttU MCPU ftfflS 

^^yy^-fe^fflTK^^^^SPi os&tfscra ft 
s^^yy^-fe^TKi/^'y-^api 0 4&^lt, 

^sse^i 11,11 2*p>m*-rsz:i:ic«}:y, mcpu 

1 0 l*>e>©TK^i:SCPU 10 2fr&CD7KWffl 

[0 0 2 1] ±8BT K^l^cS-^v^^gP^^y l 
i efr&ttfrffiSJxfc"?-***. *M»* , ey-5 f -* > f> 
SBT-l 1 Sj^fe^MB^^y-fe^^Wl 0 6JCA*S*i 
<&. ^Wil^y-feWd'ffl 0 61*, T^-fe^fflTKl/ 

*ffiStife-r-*«:, •^-■J'^MDSrjloTMCPUl 
0 llCA*$ns-r-^i:, -x-^^SD&iioT S 
CPU 10 2lCA*S*tS7 i -^lC^BgU -tft-eiiMCP 
U 1 0 1 fcSCPU 1 0 2lCA*Sli*. z.*vic«ty, -r 
- ^ ©8^r=fc>llB&1-5 rii^T'^S. 
[0 0 2 2] -t©^, -ttvfnc^-^icsju MCPU 

lOl&tfSCPU 10 2T-. V^h^xTtCfcoT^ 
«3l3WS6S*vfe|ft. S§^^*M>£8P#I&£3*W Le 
ftD/A^^S§aPl 0 7©l/7hm*iS?-l 1 3&tfRi 
ght D/AgQftSSaPl 0 807^ hmtftfrl 14* 



(4) 



Sgffiy- 7-319471 



-6- 



[0 0 2 3] 02&MCPU 10 1 ©ftgP^&St 

2 0H*. gs£f£>:*^ yyu- (09) icftjfrf s-t* 
□y^fciE'iirtsROMgp^fc, ^^-s^as^^ 

a?7.k£01 ©ftSP*^ 'J 1 1 6*^0-KLTialil 

■rsRAMaj^i:*^^y> *^y7Ki'*fc!i®i8P2o 

5^ay7i7Kl/^f3-if2 0 2&:frl/CfBJ£ 10 

5„ HflsftjlCl*, #^D^A|§®|§Stim«2 8f 

£7Kl/*©T<£8P K-^7KW) fcl/C^U 
T K 2 0 5 IC A* S tvS * V X h 7 K 

[0 0 2 4] fcfc, Wfe^tfassstiTSS^-vfrJUfc 

Pj^D^A^^U 2 0 llCD-K-tS«fc-MCLfe*. 20 

[0 0 2 5] 3V>Kfl¥#f£P2 0 7li, HlfflRAM2 

0 l^^tH^JStlS-^CD^^- K&SMffU 

[0 0 2 6] RAM7Kl/:*i&H*?8P2 0 4l*, «OTR 
AM 2 0 1 frtp©^©^^ 
TV^^-IC, RAM 2 0 6 \s¥**(OT 

KV^&tB^-rS. RAM2 0 61CI*, 015, 016 

[0 0 2 7] ALUgP2 0 8JSlXfmM^2 0 9 tt, 
fflRAM2 0 1^e> (D^t^%^<Dm^\^ 37> 
K8?#r8P 2 0 7 e> <Z)flattCSc5 V vt , ttf#liMt^ £ 

[0 0 2 8] >(y*^7bffifflW2 0 3iZ, rtSP©*frC 

01 ©SCPU 1 0 2lC'J1zy hflfl&m-ifA, ^^UTK 

bxftii^iais 205 aoia i ©&d/ A$msm 107, 40 

1 0 8»C-f>^^y h^Sr^-TS. 

[0 0 2 9] ±$Z&©;fif£©«7WC, 02 ©MCPU 1 0 1 

nx^Sc 1 1 ezrt-tx-t* 

^MA©^>^7i-^2 15, 7^-fe^Stlfe-r-^ 
'J "fel^^Wl 0 6&:frLTMCPU 10 It 
©&3T*JgSf & fctkoyr- 9 ) UMD®>f >^7i-^ 

2 16, SCPU 10 2 ©SS £ ^frt ^ < s 
CPU 1 0 2ftBP©RAM©7 KU*£JfJ£'t - *>/'<;*Ma 50 



©^^71-^2 12, MCPU 10 1#SCPU 102 \ 
s^r- 9 £^j£fr£:&©-r- # DouttfH 

1 3, MCPU 1 0 1 SCPU 1 0 2*>>e>f 1 -* 
%Wifr&tif=.&>V> : r-9rt*Din0>-<(>#73i-X 2 1 
4, Left D/A^&3&8P1 0 7, Right D/ASQ&ti 
ttl 0 8lC®»im^g^«:i|g^-rsfc«>roD/A-r-^ 
Ig&rt*©^;/* 7i-^2 1 7, 

S^5^Atii^5i<- h 2 1 0, 2 11 

[0 0 3 0] SCPU 1 O2©F>9gP#&£&03i;3 

f 0 SCPU 1 0 214, MCPU 1 0 ifr^owmwkfe^ 

z^ttx^mjnmzfisofrtecDXy 0 2 © 2 2 3 ic*t 

f6i-6-f>*9^h1WW». 020)2 1 0#.tf2 1 lie 

1 7lCftffi-r&Left- D/Ag3fctf8P10 
7 fcBIght D/AgE&S&SPl 0 8tC^&fi#«:ffi*-tS 

fc#>©>f y*-7x.-*xste.\\ *new©3oi,' 3 0 

2, 3 0 4~3 0 9©=&EIS&li, 020)2 0 1, 2 0 
2, 2O4~2O90D=S-tUB&i:llIC«|g5:^-rS. * 
fe, #-f >i!7i-^3 0 3, 3 1 0~3 1 3l£, 02 
©212 — 21 60*4l€ft&#ftl/tfttt-?£>ft&. & 
35, MCPU 1 0 lfr&st;^afcrtUTlfi£3nfeSCP 
U 1 0 2rtSPRAM7K^l*, RAM7Kl/^«HlfW 
3 04tAAL 8J£-rS7Fb:*#RAM3 0 6ic*f 
UT*g5£$ft£. Z.*UC«fcoT, «*.tfSCPU 10 2T* 
£*j&$*lRAM3 0 6 A0£fi&3nTV**4bfc8%fr 

TMCPU 1 0 1 ICffisfrStlS. ififcovvniftifrr 

So 

[0031] ^gSIB^icfcvvrii, 
mcpu ioi©«^i:H^. ^fS+fi^awaa^oy^ 

^-*SUT01O^8P^ ; Ey 1 1 6*>e>MCPU 10 1 

fcfl-Un-KS*u&. z:©i|£i^S6m4. 02©mcpu l 
0 l«<Z)3V>K«WfW2 0 7XtJf^ s Ey7Fl/^«!W 
SP2 0 5^, h08&3 1 4 zfuV^l* 
RAM 3 0 1WRAM7 KU^ftll^P3 0 5 &«HW"t 



[0 0 3 2] JSLhCS%a*v6«Ml®e*>. *^fi6^JT' 
»*. MCPU 1 0 l©A#Jt<- h 2 1 01C, H7RtfH8 
JC^StlS-k^^SStB^- 7 0 1 RVtmSR— 7 0 2^ 

[0 0 3 3] #ClC, 05t*, 01©Lefti:Right ©D/ 
A^3M§api 0 7, 10 8 (PS^gP©^liHD) © 

Hfi&is nfcsS^© l * > ^v?- * i* 1 ? "J + 4 o i ic 
A*Sft5. *bT, 9-y*4 0 l©^a»v^A^»cM 
CPU l 0 l©nv>Kl^fSP2 0 7 (02) frbWm 

^©^T 1 - ^ #5 y ^ 4 0 1 {C5^^S4X2>. 



(5) 
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too3 4] ;i.i:t\ ttM^asi^ici^s&Rai*, 

4 0 1 IC^grr-^ #5 «y^S*x£*>r ^ y?\t-fc~e 
fcv\. -£0>fci&, 134©*^^ 7'yf4 0 1©W*5: 

[0 0 3 5] *Z.T% *HJ60!|-r-«®5©«I<, 
4 0 lWffi^'&SlC^'Vf 5 0 lt*7<vfL -iy* 1 ? . 

^ hffiHBffi 203 ^^ffi^Stx^^^^U yytruv* 

^#fg#&5^^5 0 llC^^^^it. 06©«fce»lC— 
Jfc|«Ntt»D/ASHJI»4 0 2lCffi;fr<!Ht:S«J:e>lCLTVN 

So 

[0 0 3 6] z:<D«fee>tC7'y7 t S:2offl^T, ^WJrR 



10 



.20 



* [0 0 3 7] g#tfHCliMCPU 10 1W 

J:31C S902 ~S910 CD— iKD^Sr^UjSUToT 

IC, MCPU lOlhSCPU 1 0 2lCfjyii**^&*^J> 
^;Wcgr5v>T**v£*UDC P VtfWck 8 

[0 0 3 8] Z.^T\ mfct&Z^lZ. %&fe?-**)\< 
#IC, PCM, DP CM, FMXliTM^OD^S^® 

8 * *;i/#©was#yi? , ni w&ts 

Si^lC-ftbT^gP^^U 116 (SI) rt^D^ 
7 ^ : t'J20 1 (02) Xl*^D^5ARAM3 0 1 

[0 0 3 9] Z/#5-7hfUmiZ&2> : &M®MtjWt>Z> 

^*;i^o!>^Wffl0e^inm:sn, Left D/A£&st8P 

1 0 7, Right D/AgQ&SSSPl 0 8^P>ffi*StiS. 
±ft®t!l»J&<M*. 020>>f>#v:7 r M&!K8PSP2O3F>3 



^0 



[0 0 4 0] #^M<Z>^©3#^T*& 

s. xmfama&mm&nm.z'zt^x. 09- 

CDS902 ~S910 fl!>M»^y«L3»TS*VCV**|ffl 50 



ic jy*?-? M&tfw 203^ e>io y ih&tm-frz 
01 ooomcpu jyz^-fhtmumi ioscpu 
4yZ57y^<n2^oMMi*m&f\z.mh1rz>. -t-L 
•c, 01 o£0i i© r^aisaaj wu gtarrssi 3 

[004 1] 09©^-O"7a-f-V-hl^ 
TMCPU 1 0 l tCfc^T^7<**l&, W^St^t-©^ 

[0 04 2] m2KtfON3*X-&i:, MCPU 101 

ORAM2 0 6<Dft^(Dim®&.ififtfrftZ> (S901 
) . MCPU 1 0 l©4WCg^3*l£$ffc3f- 

701 (07#hb) , 

(S902 ) , &XJvr<D#ffitf*jltf-h2 1 0^?5 
RAM 2 0 6fa(D2r-rty7T3LV7lZ& i }&$-ft>Z>« 

ttJ^s^fB©^^^* (S903 ) „ % 
[0043] *<m» w%&zixT\<^z>m&*-otfMtf 

±&<DWffi*-V%&£fflWZm i )&**l (S904 ) , 

\Z£*)3r-7V'(y9mm : f1otl2> (S905 ) . Z.0M 
Wit. ffl*34xfct*c|S^T^3ft**£^<^ 

-*fe»**-v*Mc«yaTfcy, jS*ic, mit£*ife 

^ayy^ z/Wimt* 9m&- *^vtfl »J ^ 

frii&m*. ^-tSIS^^ (S909 ) ic^VNT^ff 

[0 0 4 4] miB=^-7 0 1 (07#R© T'feS 

ti^Wl^r-Z (i/-#2/V J S s -9'> 3WWWW*WS 
S905 i:RI^<5D d P-7-9--<>'«ISI'5c^^Tt>nS 

(S906 ). uxi»3i#-h*-3Wpanfei:ft 

*U S905 tm&(D*-7V4 yfSMteXtMltitlZ . 
(S907 ) . 

[0 0 4 5] *fflt«C WTtCJzE^S^»>fV-«lS^T 

(S908 ) . faeto'fe* «BzE-rs>r>^7^h^ 
-fv-«a (S1012) T?-f>^u^>hanTv^i»ia 

«w«ic«»ms*i*«ri!Biiawffloy xa^-^^j*^ 

S*l*i^lCj:»J, S906 (D^it^XtiSgO? ©UX 

[0046] sic ^w^aasgog t*wu iia&x-r^ 
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yS905 -S907 Hy^A 

10 0 4 7} Jgic, yu— l WfllK!dI#9Ef?3ii« 
(S910 ) „ Z.£T'tt, ±^©^-r^^S909 T*#r7ctC 

mz^VZfSm ~S907 T'«?j»$tVfc 10 

[0 04 8] &ic. Ell 0OMCPU >f ^^^^h^OStC 
O^Si^-r&o MCPU 1 0 lC0-f>#5:7*hfaK8?BP2 0 

3 ic«fc y mcpu ioi \z®i y EI 9 ©;* 
jyyu-T-v-bWimtftp&iZtu EIioomcpu 
jyZ^zfh tmnmrtffflte SW. mcp 
u ^i/^^^h^^ny^^tce^T, EI9<z>*^ 

[0 04 9] Ell OlCfc^Tli, MCPU -f>*5 

^■h^iSfcfev^was^A^sns (sion) . z. . 

H^flC, MCPU 1 0 l<D>T>^57 r hft!j^lSP2 0 3^e> 
SCPU 1 0 2WRAM7 Kb;*ft!i0P£03 0 5 {C*f LT S 
CPU y-fe«y hiWR^-^A (EI 1 #180 tfffiTJSn. SCP 30 
U 10 2tCj3WC. Ell 1CQSCPU ■iZsZ^rfYVm.O) 

[0 0 5 0] -tl/T, MCPU --f >^v^h«LSlCtet7-5 

(sion) tmtmmz. scpu -f >^^^h 

^ICfc^T 1 ^®^**^;**^ (S1101) . ZL(D& 
e>lC MCPU 10 1 fcSCPU 1 0 2<Dffigtfm7LT : g 

[0 0 5 1] RUT, MCPU 10 1 T'WU S1012GM> 40 

d^^M-fvHra&otfe. scpui 0 2*r>e>scpu w 

>^9-7'h«yi<D^7«-t*^-&©$:#oTV^ (S10 

13) . -r>^5^"i>^^v-«yiT*ti, Eli oa) 

flfcZfcfcRWl/T. RAM2 0 6 (H2) ICDWKIJ: 

•^tc. EI9<&;*^ >7n-©*>fvHB3lS908 tcfctf 
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[0 0 5 2] Ell KDSCPU -O^^^h^aiCfcW* 

^y^snoiowwasfiWiiT+sfc. scpu 102 

C93V> KflWitS 0 7 ftt&MCPU 1 0 1 CM *E «J 7 K 
Wa1BWW2 0 5KU SCPU JMttTflWB (Ell# 

WO WJdrt*. rttfcfcy. EI10©MCPU >f>*^ 
^ h«SlT*CD:*-r v :7S 1013CO¥!)5£# Y E S lCfc5„ 
[0 0 5 3] £®|g& EUtO^-^^^DinSr/TLT 
SCPU 1 0 2 T'fls h ftt-mZT 1 - * tfMCPU 1 0 1<Z)R 
AM2 0 6tC|**a*tl* (S1014) . ZLGDt&£, 857£ 
•r-^liSCPU 1 0 2C0RAM3 0 6 ±<Dffi%.(DAy 7 
T«tW (Ell 7t«Jtt*^77B) CjfttoStlT^ 

Ztztb. MCPU 10 1 ©nv> KflWffl>2 o 7 ji, SCP 
U ftBT K U^IBJ&^M a Sr^-LT. R AM7 K l/* 
ffiUffiVS 0 4 left LTJJBrt V 777 Kl/^fe*ftt+«> 

[0 0 5 4] S1014" ICfcWt, ±1^777 

<K«CDI*&jW*ft D/AgE&S&gpi 0 72Kfltight D 
/AjES»»ai$l'0 8ffl5yf : 4 0 1 (H5*«D K9v 

[0 0 5 5] &ic. Hi 2 ft. ttft£<z>EI9i;Eli oa>y 

U, MCPU 1 0 1 h SCPU 1 0 2*V. IfflNSS&tt* 

[0 0 5 6] *f > feS^A (^T. ««B, C, • 
• FtiHC) «%(fa*l* (S1201) . ZKDfc® 

m * ^ific^f/s-rs. m 

cpu w>^^7 p h«rahscpu>r>^5-7 , h«iiatcA 
y, h^cmcpu i o i h scpu i o zizz&^m&M 

(S1202, S1203) c ^-LT, SCPU 1 0 
2T»©SCPU >f>*5^h«3ia»l»7BSKU SCPU «a 
»^7^#B*^MCPU 1 0 HCATTtS. MCPU ^>;Jf5 

^hflyi-m. scpu w>#9^h«HiJ: 

JSWHTU SCT0-f>*9^h«a®*l7«:l*oTV^ 
S. -tl/C, MCPU >f >tJ?5^h*0SltCJ3V^SCPU ft 

a»7fli*Bjww!ian*i:. scpu io2T*^a$ti 

^iSJ^^-^/j^MCPU 1 0 nc&ktlTMCPU 1 O It 
*m.tLfttzm£?-*t.1i£&>btU Left D/Ajfift 
SS8P1 0 7S.imight D/ASa^SPl 0 8tCffi7jS*l 
5„ *CD«:, ^^^^D-^-V-hOD^OfflAOD^COffliS 

[0 0 5 7] VXto>ii^ts$mii\ tt©?Sff^^;i' 

(MCPU 1 0 1 £ SCPU 1 0 tt$£iti?OM&f-'v% 

m \zm-^mmMtmt>nt£^w)M^ti& (s 

1204~S1216) . -etT, ^COttUiBUOailt. ^© 
[0 0 5 8] Ell 3li, MCPU -f y9^yVVm(D7.7- 

•y^sioiixttscpu Ai'Z'yy'YymtnT.T-vy'SM 
on?sisffan*«woa©«W7a— ?-v- nt-^s. 

RAM2 0 6X»iRAM3 0 6©jfi3^7 i -**n3S 
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m<MmtWVTZt\2> (S1316) . ?£g^** 

)io i *)i&\z:&m#mtffit>n ( s 1317- s 132 

X\ RAM 2 0 6±<Dffti&e>rtv7Tffl£B (&£f£ 

017) Kz^^Mimnz&tdtm^-zimh 

<% : mm\zinvz>'r- *mj&>mz. 0io©sion 
&#0i i©siioit*^£*i5^^©=r##jico 

[00 59] *^^JT*14, MCPU lOlt SCPU 1 0 

J8©-r-*tt. Ell 4lCjjVr<fce>lC MCPU 10 1, s 
CPU 10 2ORAM2 0 6, 3 0 BlH<B9lrl&-V*MM 

[0 0 6 0] HRAMlCli, HI 7ICSVTJ:3 

ic, £3S#^*;i/^©;^:7TBa^#;£;rtT^ 
5. £©»£, 0i4©#$)^**;i/0f9c»ci*. «c 

i8j£3 tit 6, 015 aina 1 6 ic svt <t e> as^ 

&flyf-*V*-' ! ?*J hT% 014©&9£g^ Lj V*;i/© 

[0 0 6 1] 01 5a.tf01 6 0&m&T#&> s r-*y 

*fc*U AI , Al A2 jWB«£7 K U*©ffiK» 
T% JMMWEU 116 (01) ©i^-r-*;!><*&*ft£*l 
Tl(^57K^ tCtfaSSftS-f*. * AF teg&3£7 K 

ux©w>Rsn!*y, flaw^u'i i e««e>tt»ttdti 

[0 0 6 2] .&©AE KT AL 

7Kl/^&fn^t. o^©PI , PI fttf 
P2 tttfv^-^fflfflBW*. pf lit^y^-r-*©^ 
jKSP&^-T. fllfeSV*-^ PI = K PF = 0 (i/K#© 
tT^^-S:, PI =2, PF -0H:l3r**-:/±©*£y 
PI =0, PF =0. 5 it. 1 

[0 0 6 3] $©XP lifttS©i*->:7>r-#&. XN 

fc, Diigi^S2o©i^y;i^-*K©:*£S©g: 

[0 0 6 4] * ©ttl©*I* (DfflfflT- * K o V v£ 14, & 
»©**«#5^1^©BS£BW-*-*. JeUdBWIbfcJ: 

0 1 6 IC^f <fc # jb<MCPU 10 

1. SCPU 1 0 2©-£ft-?*l©RAM2 0 6, 3 0 61C 
fltffi&ft. ffe&^&^^tf&SSi:, 0i4lcjjVr 
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#^-V*;U#lC01 5, 01 6©-7#-V»y hT% 7 s - 

[0 0 6 5] wt> z.a&^teT-tm&zm^rmft 

M, DP CM, FMXl4TM^®Hft*««l^CS:igy 

^SAtf-fSLT, flSM^y 116 (01) *»&ya 
y7^=E'J20 1 (02) Xli^0^7ARAM3 0 

ncn-Ksns„ zitucfcy, &#8^-v*;i/&{c, 

< P CM**tC J: **WBffl>BI 1 8 1*, P CM#5£lC 

fc*. yu-*<D%$mz* MCPU 10 1X14 SCPU 1 

0 2©RAM2,0 6, 3 0 6_h©0 1 4 
*^-v*-MHWBC8B*Sn6Bll 5, Hl60f-^l/ 

10PCM7*-W hO^-x-tJ'T'&S. 

[0 0 6 6] flflSjl^y 1 1 6 (01) _t©PCM$&£ 

2 HC^-r (AI , AF ) fc-T 5. 

[0 0 6 7] ^©TKbxictr^^-r-f (p 

I.PF ) #jta*Sft6 (S1901) . i©tTv^-# 
tt. 07 ©g^idr- 7 0 2«ttca3V^TlWWIM^a*V3fe*i 
©^llcMfSL,TVNS. 

[0068] -g-bx, j«»anferK i/^©jaaR»Ai 

(S1902) . flfifeWNO 
'fctli, 02 1©TKl/^. (AI +1) JZl&M KlBVi 

s^n^'tiw-^^^i^-^XN txp iiomxib&m. 

^HID&fflVNT, DXAF «(&!NIIK!a(Cj:U. 7KU 

^©/j«saf izttfc-tzffl&r-zmommztxz 
(S1907) . MiMBDii, ^mmnso*?? 

i2E-tSS1906#RS) . 
[0 0 6 9] *UT, JJBliW^-dfKlOJCrKl/^© 

^ksisai icMfS-ts-y-^^i^r-^xp mmzt^ 

3Bft©TKl/^ (AI , AF ) tc*fffi:f2)|ffbv^>y;i/ 
f-fO (02 1©XQ IC+g^tS) «W6tl* (S19 
08) . 

[0070] z.aM, z.<z>-V-y7)\rr-z\Z3Ly<u- 

■jmEimnzti (si«») , #e>nfco©w»3WMCp 

U lOlXttSCPU 1 0 2©RAM2 0 6X1*3 0 6P»3 
0ii^f-*^'y77B (017#R8) ICJMJIS4-1& 
(S1910) . 

[0 0 7 1] -f©^, 09©jt>T>7D-tC^y, ?>C© 
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•v-y^vyymMT^ot^-Jhimfrv-c* his© 

<E7Kl/* (AI.AF) ICtTyf-r-^ (PI.PF ) W 

in&sns (si9oi) . 

too7 2] Ku&mwTFuxcowmAi imt> 
s (S1902) *-eii*y3fi3*x£. ~©r& i*>y/i/5 s - 

*XP &t^mDW38&r$ft1% W&r-ZCXDfrtf 
7 Fl^AF ICf&DTISIff^tU -?-©ii5S-b->^^- 

[0073] S1901fJi&7Ft/* (AI.AF ) 1( 

\z\f.y*?-z (pi.pf) mmztitc&gk. rn&r 

KU*<8fflR8UAI tmt\st-<b (S1902) ■„ 7KU* 
AI#X> F7 KU^AE K3iLTV*ft;iWtt*iB*.TV* 

*jWff3^* e H*an* (si903)„ 
[00743 y Esft e> «> zftmtm 

t>tiZa i"^t>t>. x>F7Fl/*AE £jl£A£:#©7 
) (AI -AE ) «C;i/-^7Kl/^.AL IC*D»S 

tu •e*itc«feU#e ) *ifcfrLv%3^E7K^G)«i3»SPA 
1 (S1904) . x>K7K 

1/xae PCM^^.-*©«&:©i&7£-9->:7;i/ 2 

^-^tffElSStVTV^^SP^y 116 (13 1) ±© 
7KV>tT*feSo ;i/-y7K^AL iili, 881 
#*Wom*?:iNSyiSbfcV^gcD7 Fl/:vC*y, 

±iaiMttc <fcy* p cm55=st(?jb »o^/ - ^^yia^iSi 

[0 0 7 5] S1903©t!lJ&i!><NOfc£>l;£, -hlBX'T^^ 
S1904©*&Itt3lft$*lfcV\> mz. Vry7)Vr-Z<D 
WfcMiK>ftZ>. ^gM^EU 116 (Hl# 

M) ^£>, «TL<J8&r3nfc^i5E7Fl/XAI tl^ 
tfr©7KU:* (AI -1) IcM^S^-y-^^l^r-^ '<■ 
ii\ **V?»lXN &tfXP i; LTfa^fflSJlS (S190 
t 5). 

' [0 0 7 6] MIC ^*T*©^Ht#* 55«TLfc±iax 
N tXP tCD^fHtDlCSe&rStV-S (S1906) . 

[0077] J^LhODi-MCLT. l»t*;i^©P 

<D P CMttlZ ZZ^mSSM^toZ. D P CM^lC 

[0 0 7 8] *1\ H2 2&;BVVT\ DPCMM©i - 

16 (HI) (D7Kl/^AI lC^-tS-9->^l^-* 
XP idu 7Kl/*AI ©iof(j©i|$lciiHj3*bfcv%7F 
(AI -1) lzttfc-r2>Vyzf)\rr-*£.0>&5M& 

[0079] *M»^*EU 1 1 6 (HI) 0>7K1/*AI 
tCt*, ^<D^fiiDA^|gii*nTV>S(DT-, #C©7 F 

i/^©-y->^;ur-*ttxp +Di*$*y. ztumtc 

#7FU:*£, H2 2©«fc-MCAF ^ftl*, 3J&7 F 
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l/^AFtCMfSI-Si^^^l^-*^ XP +DXAF 
[0 0 8 0] 3CD«fce>lC, DPCM^T-li, Si&©7 

K I/* &©7 F ^TAz&fitt&vy-jyvr- * R3© 
gatfDjWMM^u 116 (hi) *»&a»»wa*u 

[0 0 8 1] 3<DJ:3fcDPCM;£5£5:8Ug-r5£» 

■**:iiag«KHM-ft«£. jl^OPCM^lCitigtL 

[0 0 8 2] J^©DPCM#^***aWBH#3feff 
$*l£#&©iM£"7a-^-b£Hl 9, H2 0{C^ 
"t. 7D-cp©=&S3Sli, MCPU 1 0 1 ©RAM 2 0 6 
XteSCPU 1 0 20RAM3 0 6±©H1 4©Vvf*lfr 

DPCM7#-Vy htf^S-r-^T'fcS. 
[0 0 8 3] ^SP^^EU 116 (HI) ±©DPCMH 

«a©^tSns-r-^^SBlSStLTVN«,7 Kl/* 
5:. H 2 2135**" (AI.AF) 

[0 0 8 4] *r, SftrKW (AI.AF) Ify 
=5-?-* (PI.PF ) jWtt*3*l* (S2001) . 

t> joiicatife7Ki/x«)ffls»Ai imxo^tz.ts^t^ 

tfffflfeSft* (S2002) . tfife««NO<i:&»f. 0220 
7KI/XAI Cte»*S»«DS:fflV^ DXAF *5 

«t y , 7 f af tcMfS-r swra 

■r-^^iO^^$tlS (S2014) . fcfc, ^-fiD 

StCj:y#*oTVN§ (Sb&t S S2006fc S2010# 
M) . 

[0 0 8 5] r^tc, JdBWWx-flSO^ Kl/^®« 

Mai tc^ffs-rs-y-^^^r-^xp 

47KU^ (AI.AF) Kim-?Z>%\l,^>-7)\rr- 
*0 (H2 2(DXQ IC^ffS) tfffe>*l£ (S2015) . 

[0 0 8 6] z.©^, z.wyzf)\rr-*\zx.yKu- 

^ttEjWRnati (S2016) , #e>*ifco©weEjWMCP 

U 10 1 ©RAM 2 0 6X&SCPU 10 2©RAM3 0 

ert®a»u-5 s -*^y77B (Hi7^m) fcinscs^x 

* (S2017) . 

[0 0 8 7] ■¥■©&, H9©^>( ->70-»CHy, 
■9->^y>yjSfiBT*>f >dt5^h*i«W»y. HI 9. H 
2 0©W8S*0M©fi^7O-^-V- hA^l^^f a#u 
3®fe7Fb^ (AI.AF) ChTy^?-* (PI.PF ) 

^jtnussns (S2ooi) . 

[0 0 8 8] &JXDW)ttt>\ 7 Fl/^ffl8BR»AI tCgC 

<t*^-rs*T'«iyigs*is. ifflim. -9->y;^r-* 

XP &tfg^Dl*H#T<**iT. *fMx-*0©*«<7 
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15 



[0 0 8 9] mz. S2001T'^ET KU* (AI.AF ) 

ic^y^-r-* (pi.pf) tnmafttdfm. m&7 

Kl/*©$£Be8BAI jWaSffcl/fcfe (S2002) , 
AI#x> K7 KU^AE tCSH/tV^2w£^l*M*-T 
V^jb^;MWI£;S*V& (S2003) „ 
[0 0 9 0] flJ£#NO©i§£> WTOS2004-S2007 

t-si*>:/ji^-*#iti£sn-&. *1\ IB 

AItV>-5^K (01 5©r— ^;H©DPCM©«H# 10 

*fl«ttS4VCH*. ifflffifflfcHlfc, «azE-T«>S2006X 
»S2013®«31«D|ftyjBbJCJ:ySSia*V*. 30IHA 

i ofttf s 2006-t-faft'f y&v*yh istv&tfi e>, s 20 
07T-IHA1 (c*y}sa%a*v6^w»3i j E , J 1 1 6 (01) 

±©g£^f ! -**<DfcbT&*ffi3*W S20051C35 
v^TIR**>^/^-*XP (CJKHdn«. *l/C, IB 
A I ffliftWMfcilfeCWBaTKl/^ffllSaSSIJAI IC^U< 

[009 1] £©J:"5lCUT» JRaTKU^fflttRfiPA 
I IC^fS-rS-y-V^W 1 -^ XP S2004© 
JfilfetfYESfcfcy, «^®«W«®!S0«Da (S201 
4) IC^So 

[0 0 9 2] J^<WfiF«Wia3WS--f>*^l**^5> 
jffelCtty iSStU S2003ffl!HJfetfY E S tC^-fbbfc 
&, *©^-^*HHCA6. x>K7KU*AE 
fc«*.fe#©7Kl/* (AI -AE ) tfifr--7TV\/a 

al jciwKtatu #e>nfer Ki/^«Wffcft«ftTKi«' 

*©$g0CgPAI fc$*VS (S2008) . 
[0 0 9 3] BUT. KU*AL *»6ifneWT 

iMfttfii y «a *is £ k j: y , mttn&t&r k i'*© 
^ksisai ic*ff5-ts-y->^;^r-^xp #tws*. 
s„ *DJ8i^fcOT-tf->^r-*x 

P #q>ttBtea*lT^6fl/-'3fTKl/*AL CfeW** 
^^-itXPL (01 5©-r--7>l©DPCM©*8J 
#BS0 ©tefcSJV IBAI XMz-^Kl^AL 

omt.2n& (S2009) . *l/T. £AT©S2010~S20 
13ffl*BljWft»JiKSft*. +«sto'6« IHAI ©H#S20 
131?J0Wfc-f >^ U ^ > b S*w!ie*<6»« S2010TMBA1 IC 

^ytBSfcsnsflSw^y 1 1 e (Hi) ±tf>M#2»£ 
ff-^tj^Dti/Tia^wan. s2oi2tcfev»T«**> 

^l^-^JfXP Kl&3§te*v&. *UC, IHAI (DWm 

tz.mm.7 k i/*©s«ttAi tc^L < atofeWA-e, 

[0 0 9 4] rOJ^Kll/t, *rfc&8W£7Kl/*©fi 

jsjtepAi icttj£i-a-9->:7>f-*xp s 
2oii©*ij5£tfYESi:feoT\ tif&©^Hfi©M£tf&Ji 
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(S2014) IC&S. 

[0 0 9 5] filhfflJ^KUT, l|£&^-V*;i/#©D 
P CM^IC «fc 5»r- * ft*. 



[0 0 9 6] FMgQETfcsST-li, ii^> 02 4©OP1,OP 
2 T*jjs3*V&«k"5fc> fcPWin6H—flMB& 

^4\e>^H0lC^$n-&J:e)3&^I^I , JT?ffl2 

tcifi»ati6i2:cj:y, a^aaaHWfeft*. #^ 

•fS*>©T'fcS. 
[009 7] 023li, 2^U-^«FM^^;{C 

7D-tp©#^Kli, MCPU lOlXttSCPU 10 2© 
RAM2 0 6, 3 0 6±ffl@ 1 4 ©V^f ^®?6ff •V 

— h©=g-r— £T!&£o 
[0 0 9 8] SIOIC sES?3.1/-*Tf*>**«^U-*2 

(op2) ©ftatffffctis. ^v^oajcov^Tii. pc 

M#5*;© <fc -5 (c*BM#«tf*>tu5i: v %® S§3K7 K 1/7. A 
2 ©*T'&£. ^fcfrl^ ^SP^^U 1 16 (01) IC 

[0 0 9 9] m&7W7,A2 IZldy?-?-*? 

2 *^D^SnS (S2401) „ ZL©TKb^.A2 
? 4 _ |c ;1 y V F02A^SIA* i: LTifl^S *U #r 
fe&TKl/^AM2««»6n* (S2402) . 

gae-r « s 2405©«ia3Wfctf a i t ic <k y w e> nx 

[0 10 0] TKW AM2 (ffiEffl) IC^ffS-TSiE 

^©W^flt^^^S. IS&KW. ^BM^U 1 1 6 
(01) iciEBa^-^tfRRSftTfey. ±»7Kl/ 
^AM2T-*©jE^t7 i -f $r-r-^;i/5IStS3i:lc«k 

y#e>ns (S2403) . 

[0101] |*v%T, ±fBIE3£$f : -#Kx>'<n-:/ 

<iE2 jwmia*im*o2 *^#e>ns (S2404) . z:© 

40 r©tli*02 izyj-Wvtr ; l/^/i/FL2*i*lf 

Stl!7-f- K^V^W*F02jWb*l6 (S2405) . Z 

©m*F02ii, aic^E^j©^ fcmojyt^h* 

■4$.y MZlSH&yt* \s-*2 (0P2) /s©A*i: S*l 
•5. 

[0 10 2] 02 lZ^a.\y-i/3y - 1"<J\M 

L2*^3S3tlT, ^^u-yayatMAozi^^n^ 

(S2406) . r<O«B2?aU-2/a>HJ*M02»4, 

-*1(0P1) s\oy$m?<ti\zt£Z>. 

[0 10 3] mz. *XU-#1(0P1) ©#mtC#5. 
50 z.©^^ 7-<-K/Vy^m*tc«fc*SSigA**^v> 



(10) 
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i\ 1/- * 1 (0m&.7 K UX Al \ZVy f-*r- * P 
1 «tftWd«i (S2407) , iOfifttCt&O)^^ 
a >ffi*M02^iD^S4XT:«Tfe«:T Kl^AMl*<f§e>*l 
& (S2408) „ 
[0 10 4] ZL©TKU^AM1 (&*B) ICfctofrt 

^jEsaas^^vtap^^u 116 ciai) 

*l (S2409) , ZlftfCX^O-^El tf?mZtU& 
WiS^ffl^Ol (S2410) „ 

tO 10 5] *l/T, IWRAM2 0 6 (02) XI* 

3 06 (@3) ftcvw^yB (0i7#M) tcin^S 

*VT (S2411) , l$m*V*M<»FM$^®&Z1& 
7"t*. 
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30 



fT(o))=2/jr • <d 
f T (o>) =-1+2/ (3n/2- co) 
f T (<a) = -l+2/jt( co-3 rc/2) 

U 1 1 6 (01) fc, JB&ft*B£lcoct T7*"fe*bT*20 
fc(t) = (7r/2)sincoct 
fc(t) = k — ( jr/2)sincoct 
f c(t) =2 re + ( 7t /2)sincoct 
TMg3B§#5£T*lS, ±3ft©*n£HRfc(t) t'M^S 
J^ffi^lC, ^M-^sin comt£g3&BjBtI(t)T7F$*l 

T*£&. SSHI^sin comtcD-fafoyicSl^fc'fg 

;i/T?:7-f-hVVy*$-&fey. ffi©:* / <l'-*©tfJ#& 

A^s-efc y -r & zi 

[0 110] 3©<fce>fcl§t&CD%<iT*TM^;^C«fc 

&«awB!«^an«»^®iM^7n-*--v-- h&0 
y, «si<D7;i/JyxAtt02 7 

D-ttJCD&^Btti. MCPU 1 0 lXliSCPU 1 0 20>R 
AM 2 0 6, 3 0 6±<D0 1 4 ©V*f *V*MD$81^-V * 

h£>3-r— #T&6. 
[0 111] ^s;al/-*Tf*** / <l/-*2 
(0P2) C7>*ffi3iam>*l&. kfyf-MfflHoWTtt. PC 

2 CD*T'&S. 
[0 112] 3KE7KUXA2 JCtTy^-diP 

2 #it»sft& (S260D . ikK. 4 y®Mc\z 



* J:S : 8SU&ItCOVVCBil8'*'*. 

[0 10 6] TM32^^(DlK®tCoVxTfi^-r 

e=A • sin {coct+I(t) • sincomt) 

££T, coctl;H&&&ft*B£l 

ag&fre) , sin G>mt\*gmmmm <$$m%) > 

[0 10 7] 3*UC**U itSSIiWTTMJfcBrftSfcl* 

id e =A • fj { fc(t) + I(t) • sincomt} 

fcS§m5£&S#ci-r£= Z.Z.X\ fj(t) RHfttABOK 

S (fc£U cottA*) . 

[0 10 8] 

• • • ( 1WR:0S<aSie/2) 

• • • ( M*£:*/2^coS3w/2) 

• • • ( 1Ktt:3x/2£co£2«) 

[0 10 9] 

• (fflfti: Og co ct^jr/2) 
rcgcoct^3?r/2) 
3*/2^coct^27i) 

sawwiw^y ne (01) *pe>tt&ffl3tu 

##02 iiLT£j&$*V& (S2602) Q 

[0 1 1 si «v%t, mmm^x^^±M(D02 

Hfi#i:bT7-f-K/^^flJ*F02 (S2606) ifflX 
an, *rfcfc7Kl/X*W&ftT02 fcSftft (S260 

3) . 7«f-F^v*ffi*F02tt, «na©>f y^rfY 
U\yV\z.i&<vx%$&$z> S2606«wfflK«^i(f ati* 
3i:icj:y^e>nTv^. 

[0114] -ti/t, ±i*©an*7K uxcra icMJSf 
sH^jgoDi&b^msns. gasscti. aaw^y 1 1 
6 (01) jctwti/feH^iift^-i'jWBitatiTfiy, 

*ifcKJ:yff6n* (S2604) . 

[0 1 1 5] Ml xT. ISZ^ftWr- * ICX>^D -7* 
ffiE2 *^SLSixffi*02 *^#e>tlS (S2605) . Z.(D 
Ife. Z1C7)HJ^02 |C7-f-hV^^ • 1/^FL2jWRW 
StV7-Y-K^^^m*F02*^#e>nS (S2607) . i 
<Dffi;frF02te, *^S6f!|c7)^ ^Wa©^^*^^* 
W ^ yWZ&Vt&TtKX/-* 2 (0P2) ^©A^JilSn 
■6. 

[0 116] ttc 02 IC^S^alz-S/a^ • l^^l/M 
LZtfJKJte tlT. S?a I/- 2/ 9 >ffi*M02A^ *l* 
(S2607) . Z.<?D ; Ei?3.l/-i/3>[ii*M02li, 

i (opi) /\cDasigA*icfcs. 

[0 117] f^lC, 1 (OPI) C7)«!SIC^*. 

50 flftli, ^if±i£0!>^-'<U-'>2CD*i^-ilP]liT-*>«>o * 



40 
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1\ tf-Kb-* l©3^fe7Kl/^Al ICtfy*-?-*? 

i tfj&n3S3*v (S2608) , #e>*ifefitic*fbT|{r^<^! 

(S2609) „ 

[0 1 1 8] #tfC, £0>O1 IC^O^^nb-t/H^ 
ffi#M02#inl?$ftT$TfcfcOl (S2610) , Z. 

OfgOl tfH^$$8&£*l (S2611) , HICX>/<D- 

^HEi *^$4xTjS^^m*oi tmhnz (S 

2612) „ 

[0 119) i*l#RAM2 0 6 (02) 3U£3 0 6 10 

(®3) p*dav7tb mi 7&ffl) ictmzix (S 

2613) , l&m^V*)\&Q>TM3^Wm*:W7-tZ><, 
JJUl, PCM, DP CM, FM, TM£l^e> 4 Offl^ 

*T*FMi:TMC[)27^lSOT^T*fey, ±izE<D^|T- 
ttvvfiftfc, 02 4, 02 6lC^1-T;i/dT'JXA{CS-^ 
) <2:fr*l/-#lC<fc£fltJIT*fc£tf, ^ICgC^D^ 

lii y&aftT'&otfc.kVv, 

<^2s^^o^a©i&^io>:K*&ic, *mi\3m 20 
[oi2o] ttf)£bfc«fce)^, ^fe^oie^icfSUT, 

#|§W^-V*^^PCM, DP CM, FMXtiTM^ 

1 1 6 (01) ^fi^n^A^^'J 20 1 (02) X 
te^Ptf^ARAMS 0 HCD-K3tlS„ '*UC<fc 

[0 12 1] 3.0>*§£, MCPU 1 0 1 A* =E 

U 2 0 Hi, ROM8P#i:RAMaP#i:fr£fcoT£ 
) t), ROMaP4^Cli^«t)09CD^>r>7D-(D-7 , 'D^ 
A*^S*fl$nTv>s„ z:*Uc*fbT, RAMgP#lCl£, 

^fiiaj&t^icasv^, 01 o«D>r>ii7^h«a©^ 

ayvAA^lC^SP^^U 1 1 6^e>-$£LT*Ki££ 
ftS. SCPU 1 0 2CD^D^ARAM3 0 HZ 

[0 12 2] 02 HZMM'ZV 1 1 6±lC^tt)^$ 4i 

nz&tmmtimT'u tr^uayf-umn^ 0 2 8 \z 

MCPU 10 1 ^©yD^A^^U 2 0 1 ©RAMfflJ 
XliSCPU lO2^n^7ARAM3O10f 

[0 123] ^, ®^##07©fl&tg*-7O llC<ky 

^feiss^^T^i:, *mm\z «fc ^mcwm^m. 

ft, fl|;tl£ MCPU 1 0 l&tfSCPU 1 0 2±<D3£&£ 

«±T<z>«^-v*;vT-PCM^;tcJ: yg*iF£j&&47 



L) *SBB¥ 7-3 1 94 7 1 

20 

*Y*;i/T»FM3fcSttCj:»K 4~6^-V*;bT-TM^S 
lC«fc»J, 7~8f^*;i/T'PCM#SfCJ:'J^^S: 

[0 12 4] *l/t, flaWEU 1 1 6±Htt, mi* 

fctt>CD01 3©fi6^7D-f-V-hlCScJ< 8^-V*;!/ 

A, ^^iii~3^-v*;i/TFM^;ic«kO, 4~63=- 
0 -v^;i/T*TM^;ic«fcy, 7~8^*;i/r-PCM;£5£ 

T$rfU>fbl*%\ 02 7©J:-!>tC, flaw* 'J 1 1 6± 

[0 12 5] @2Bii, 02 7(D«ke»lC 

1 6^«y M|i&£:fcoT^<2>. CT-tU*, JMM^y 1 1 
6^tLTiftffl©ROMJ5c£&&ffibfc#£lC, 16tf 

20 V^. 

[0 12 6] ZL*UC*fLT, :7a ^5 A* ^'J 2 0 10 
RAMgP#2fc.tf:/D^ARAM3 0 1 ©-^-^HS 
«, 02 80D«ke>{C2 8t^y hJ£&©*2;*h7Kl'X 

[0 12 7] -£UT, ^a^A^^U 2 0 l±T*li, 

2 8 try h#fi-eiyuise>n^^«T ku*ibff~if 

FF (1 6%£gD »C, StfizELfeS-^-V^l^it^EG)^ 

m^u? 1 ?^ mwtv 1 1 6^e>!igiJi$nso 

fcfc, TKb^.lBFF«tyttF©7Kl/^SP4M±, 09£>* 
30 >r>7a-icM{S-t-2>yny5A^*fli-sfctf)CDRO 

[0 12 8] ^SP^^'J 1 1 Bfrb-fUiPZJ* 

* =6 U 2 0 1 -^©WaSJ&SItf^B 7=71x9— $ (Dffijgft 

icti, ^-T-&0 2©nv> Kfif*ffiP 2 0 7 s.t^^ t y 
T K U^fJ^iaP 2 0 5^, IS#©7 F $rIH«iS-eT 

[0 12 9] RJiCDfiM^ ^a^7ARAM3 0 1 IC 

MLx^mmznt>ni>. fiu ^o^aramso 

40 -fe*S»ft-r<&fc»a)ROMfUl!ctt^V^ 

[0130] &ic, ±ia-r-^BEBtcs-^<A«;W^ 

igfflM^P^vACD^ailWtCoVNT, 02 9©lM^f 

02 ©MCPU 10 1 ft(D=iV> Kj^ffSP2 0 IffrptoH 
&oT, #lcii0^L«tVN58Jgg|^e>58^i-S02 9 
(a) ©MI«lSi'n'yi'^e>^fi8;$tlSW0(b),(c) <D2 
ffl* n «y^CK2^tfCK 1 lCfiJ8§LT^rf 

[0131] *"f, m##^07©ffiHl^r- 701ft 
50 &ffi&.<mm*tf*>^ 3T>KjSWf»2 0 7t*. 09 
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©X-ry^S903 ©««*-MaCteV>T, 02 9(1) 
[0 13 2] £1*. 3^>Kj»W»2 0 7ti. ta££*l 

flsaftTufcjwweu 1 1 6_t©5^ir Ki/^feitefe 

[0 13 3] 3V>K«Wf«2 0 714. ±ia5fe 10 

wr K i/***e>H 2 9 (d) ©«t e> icWHr^-f u ;* y h 

fcrt-UTJWM^U 1 1 6tC^|i&-rS. £*UCJ:oT, 
®2 7ffll 6lfs/ h#&T'fJ»JlSbnfc, 

1 6lfy K&tfl 2 If? hCf^ilf-fA^^^ay 
5Af-^PRG* , » 027©a, a', b, b', • 

[0 13 4] zin^i 6lfy h©*$5&-r-#;&tfi 2 If 
h©;*r3&-r-#iifcK> 01 ©l 6 if* h©-r-* ^ 
3.MD;fr&BI2(Z>MCPU IOIO^W^'Jt-^^ 

^A^=E'J 2 0 1 ICfti^tlS. 
[0 13 5] ^tlfc&C, 37>KIWH»2 0 714. 0 
29(h) ©«fc e> ICW l/'<MCit&±#-3 feT K 
Wd-g-C £.02 ©MCPU 1 0 1 ©;* =E D 7 K l/Xft!H5f 
®J2 0 5&t*0 3 ©SCPU 1 0 20RAM7 KV^W 
S3 0 5 fcV- hlSK.3 1 4 * U 7 K 1/ 3 

'*WW» 2 0 5 14. T Kl/*«»fl»C*V\-f l/Kfl/© 
S£lCl4. ^^B©7a^A7Fl'*l4£j£i* 

j t\ 0 2 9 (e) ©«t e> towc-Y y*v*yh ao 

~A12©1 3t^y h*»&«i6TKl/^fll*ADRS:aj* 
-T-5. £©7Kl/*«*ADRI4, ya^TK^ 
?a-#2 0 2tCA#S*V&o 
[0 13 6] 7Kl/***»«*C#/vr l/'W? 

H3©y-MBtt3 1 414. JMM* 
'J 1 1 6jbM*>02©MCPU 10 1 £/rbT&i3lcS*Vt£ 

0 1 tCA*rt* t WC, _hifc©7 K 
■&ADRft3KKLTRAMTF^«!lWW3 0 5 tog 
S„ *l/t. Hfli!imP3 0 5l4. **l£*©*£RAM 
y KU;Vr 3- *3 0 2 ICA^rTS. 'tllC<fc»J. 02 
8© 2 8lf y brnttX-mVlsbiXt-T Kl^lBFF — 1FFF 

[0 13 7] PPSIC, 3-7>HiWfW2 0 7l4. 02 9 

(W <d£$*t vzf#vyimfi%uD£. -wucwb 

Lfc029(i) ©«fce>&5-< MB^~W&. -fV>fyU 
2 0 1SIW- HBB&3 1 4*^yD^5ARA 
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M3 0 HCW&f S. 
[0 13 8] ^©MWfttt^oT, WW^U 1 1 

6#e>m*sn**w»»ffl:7o 9?i>&-* p Rg© 

JU^-rSl 6Vfy K&tfl 2£y h© 2-r-*-fotf, 
^D^W^nO l&tf^O^ARAMS 01± 
©£-7Kl^ (1 Slfy h^TKl/^fll^ADRTfJt* 
*) ©T&l 6^«y hfc±<SU 2t^yh (7f^9> 

[01 39] Rh©«fc-MCl/T\ **E'J7Kl/**IWW 
2 0 SUVxUf^i*? KU^'5 s 3-f , 2 0 2&tfRAM 
T 0 2K*fl/C*ftfe'*-* 1 3 Vfy t>© 

7h*l/^fADR^ 02 9(e) ©J^ClFFFtTM 1 

^•o^vA-r-^PRG©Kai*mTbfc^ -t©B# 
I^ft!PSP2 0 5^e>37>KM9ftf2 0 7lCiIfcl$4x 
*. i*HC*»J, 1§I8?*T8P2 0 714, 02 9(d) ©J: e> 

icflaw^y 1 1 6tc*w«r Ki/^«-»©«*fe*f7 

U RJB#ic02 9(f),(g),(h) ©«fc-MC7y^?:4ll 

[0 14 0] -J6ILh©ffl3!iMW. 3V> FjSWf»2 0 7 
09©^-r^^S9O3 ©«fi6*-«flWC*v^TBI2 

9(i) ©Wa^SSffi^a^A^I^&^f-tS^iitc 

±&©*&sifrfmn4. 02©^ 

V>K«^fSP2 0 714. -f >^7i-^IW2 0 31C 

[0141] ±iz£©f&mm iie^snfcwe^osi^a 
sK*pft*jW«fa*v*. ±^^E©SK^^-fev^T. msRzn 

^Ufyhm^W^^ #I!S£0IJT*14. ^n^5i 
2 0 lXl4^Dy^ARAM3 0 l±lCt4S^C^ 

oygmm-fu v^i+cmmz MmT^tmM s 

3 y^^fiP^l4^?$^^^fc«)B3Sit44C^:v^ 

[0 14 2] ±iE©W8^a^a AtC 14. 0 
l olcttJfcl-SMCPU >f >*9^MBaw>^ay5AX 
i40i i ic*jjM-* scro <4y* ! 7'JYtimo-7u>f , 7 

A©SP^*T*#*n-5. tJ£oT, ^ny9A^ J EU2 0 
l^©yDy5Ae3aii;^n^5ARAM3 0 1 ^©^ 
□ ^A<£aitT'l4, «SEfCl4ltf#©*^ 010©* 
■ry ^SIO^-SIOM' Kltt1>bn3S0>&1Stt'7v f 

^A^^U 20 lM^D^5i»RAM3 0 1 CM%£ 
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z.X\ m^ay^Mzis^x. *-r y 7 s 10121c stfr 

fr&tmffl*^4&*fa$*tt ALT 03© SCPU 
1 0 2©3V>K«¥«TSP3 0 7li, ^n^5i*RAM3 
0 l^e>±g31^^S:^ffib/ce>, -€-©B#/ST*SCP 
U >^9^h«y®&»l7LTMCPU 1 0 llCttl/CS 

SCPU 10 2fl!lT-&, ±M(D&ftt£-?U>f ; 5k.fflfrtem: 

[0 14 3] Ri:©«fee)lCLT, #&t8)£BS^C8?-V 

<EU 1 1 6*>e>^U^A^=£U 2 0 l&tf^a^A 
RAM3 0 1 ICD— K"3*2>3.£:lC«fc U, =&S££^-Y*;i/ 

45tc £©«^Tiifc^&£j&-r % d »M4 
l7e>Z.fc*M^i:&*J> Hi OXteHl l©^>#^:7 

$g fcflUI?" •& fc«b©H 9 ©* 41/ 7 □ -<D7"U V 1 ? A© 
©«8tB*- 7 0 i-c*ft«3£«)«6f^S:fiofcfcSJc, H 

[0144] * jg*±8W! s fc#*»i8©-it©3fe 

JfcpljT'tiU Hll35*&h**n<* MCPU 101£SCPU 
1 0 2£v^2o©CPU#MfcS3£^-V*;i' : £:#iI 

L,xtmtz&t>izvt-t>\ cpuoiaiiioT'^ * 

fc, 3oJ£JLhTt>J:v\ 
[0 14 5] HtC, H2©MCPU 10 1 (DXtrfc- V 2 

* ttMm &gggt"T S r # pJIBT-& y , 3*UC J; y m 
*©£fflbZ>tt?^fc$&rcS6. ftfi©m^S 
e>©?^l*# & A* UT*aS«iS©* o V 
=l-)\s£ LXmi? « - i: fc^T-ifc*. 
[0 14 6] 

[#&5I©afrJII] #«13fcJ:*itf. ^n^5^f#© 
tt,. m^^rai^tc^l^r? 1 ^*;!/©^^*^^ 

[0 14 7] 3*UC«fcy, #$££^*;i/#tC£©W2§l 
Rfcfcy, ^**©ttfcB!BW*£fc*^i:**fc. 
^©14tB£ft±£i±Sc:i:*MtBi:fc 

[Hffi©tt*&BW!] 
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[Hi] *!«Wlc<kS^#>J©^*filfiRH , r**>S. 
[H2] V**-CPU©ft^?ij£HT-&£. 
[H3] *l/-7CPU©ft8lM?i/*HT*;&5„ 

IH4] mwD/A$m$®wmmx-3bz>. 

IH5] #§^WC<k5D/AgQfcgt$©#I^T'& 
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